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(54) UTHIUM NICKEL COMPOUND OXIDE FOR LITHIUM SECONDARY BATTERY POSITIVE ELECTRODE ACTIVE 
MATERIAL, MANUFACTURING METHOD THEREOF, AND LITHIUM SECONDARY BATTERY USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a lithium nickel compound wherein a part of Ni 
site is substituted with Mn in which uniformity of the composition of the lithium nickel compound oxide can be 
maintained, and to use the lithium nickel compound oxide produced with the manufacturing method as a cathode 
active material so as to obtain a lithium secondary battery having high capacity and an excellent cycle 
characteristics especially when used at high temperature. 

SOLUTION: Ni and Mn as an essential substituted element are separated out in a compound hydroxide by liquid- 
phase reaction method (precipitation method). Then mixing a lithium compound in this compound hydroxide and 
calcining and forming the mixed raw materials, the fithium nickel compound oxide is produced. The lithium nickel 
compound oxide product in this manner is used as a cathode active material and composing a lithium secondary 
battery. 
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HfcRSK y* L 7A-<MKfi©fft©ajfigifcli% ^icPS^ 

■r?.t,©THift<, K^ft©u^A-#*fe©<8$ 

lis *©fgtf£«l:984©l>?-*^-v^«£BMbtt 
ia%IEaffi1*HfcLTfflV'Sti©"C&^Tt>J:<* $ 
p, ic s * 'J ^ 7 L- v */l/«*IM tm £ &fc£tfn©IE8i 

[0 0 5 0] ^U^^-y^MI^SHt^SItS^ 
©ajSfc<fctf»liI2fffitt> ft£IE£ , r3fc©'Cttft<. 
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BI«5fcJ:9iMiU ia*LTH«#©#©IEa£*?r 

i; s a-^^Uf^©E»«t<t*)E*S*tfi/\ ffiflBK 
fflK&iSA 5t©T'$oTt<t^ c ©Jg!H©iEffi{4 v 

[0051] mmmt, jE®<Dnmm^mu 
-r^vt. mmvmmmmmv 1 axt* 2 au± 

*S^-Ufct>©«fflf»Sti:tfT*So S*»JW:* Sftl 
Mli?fc<fct>*«*«Si^llf > il:i?)^tSf"J^mfcTt© 

»jx^uy^©lft5j^14«}Si^ffl^5iii:^T't§o * 
fc, fc«>©JSffJi:LT{*, N-^f-;b-2- 

tTaU Fy^©W»}S8iJ*ffl^S£4:tf"e£3o ftfc> 

m«^»*©s*K, m*m (b»b#©*) © 
s^Jttt, mmtuc&^r, maigfoKi ooiist 
» lt> mnts 2~2o Mgf$, iEa&3$J 1-201 
Mgn£*nt£&<* imomnmtt* mxmm^mc 

[0 0 5 2] ±EIEBfc**filS-£*ftatt, &S»J^7 

h©ffitii^^#*L-, $^tttatlfcUf->A-** 

jKIMWlfcbTtt, 3QK»S^I4Aia©a», 7i/- 
;V«HBS5©Wafk^a«Wl#» a-i'^fOWtf* 

tfen-So c©«^«, ftafi5*KKe»»i*g^L» 
aaft»a*ta*T^-^h«tLfcfta&#*, ffi^ 
©^M«a«{*©aafcaffft*tTfl5a-r*o ft*, 
R«aa*fta?si*afcbfc«*, maraa, aaea 

M £ LTtt# U 7 -y {te- U r>l©t7 >y ^^131^ 
JggiJi:LTHN-^^;l/-2-tfPU Ky^F©^r« 

[0 0 5 3] *f§03© , J^7^.-^tti ! fiT«, -Aft© 'J 

f-^An&wfefcraa* mafe«tt;&a©fl!ifc. iat 
&a©ffltc«a*tis-fe^u-^, ^*«»ffi^«:aBR 

a*«jfrafe©"e*o, #yxfuv, ^uyntfu 

»a»i, ^^iStc«(ii?ST'SS , J^7AlM^@^$-& 
xh'J;k 1, 2->7b^>i?>, rh7tKa7 
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mmz&znmnt lxh. l i u l i c 1 o, , l 

i AsF.> L i B F< , L i P Fi, LiN (C Fa S 0 
[0 0 5 4] W±©«fc5£ttJS£nS#fBB©y^*2» 

mzm&x$>-oxi>, \EM*s&xfMfc*'^-$*& 
aptcii-f s mffi« : ffe<ttf massif st?©Hi4iii*fflu io 

[0 0 5 5] W±, #ISE©y ^Ar^fflffifflgl* 

KfflUf-»>i*-v^wt^»k», *©«i6£i£*5<fctf 
s-^^Ta^osM, acs*«Lfca^©«8i-e^ffli-r 20 

[0 0 5 6] 

mmm) tmmmmxmw Lfc*»mi©«jewfcfc 

^tvf n© U^^A— *y -5r;l/a-&ltft:«l!«E«fi1fcKi: 

[0057] <*afiwi©'j^->i»-yy/i/a^iwb 

0 . 1 M©i&tT'i£fl¥ L tc7k®m 1 0 0 0 m L fcTkfHk 
^HJ*i»*t8ifcS:»TU pH= 1 2£teZ£oicL 

Ssfb^^xgT-ti, cojgjffifc, igfii OMWvt 
-77)<m^ftP^x j e-©r§^pH= 1 0. 5£&§<fc 
?{C^SILfco ^fc, 0. 9M©iiKT*58&-'y$-7l> 40 
*®Ml>rc7m%i*2 OmL/m i n ©JSfiTfflTF U 
jg?$tfpH=10. 5±0. 5©$BHfre>jMJL&i^<fc 
IpIBffC, 1. BMOT^-T^ZOmL/m 
i n©iIgT-j&TLfc„ «ftHR(StC*^-"i"* 
6g»v>fj!fyi:liBil-y'5r;l/kOl8*Jttt, MntN i 
tf*/WtTM : 9 fc&Scfco&tbKL-fco &*5, cft?> 
©I8fcfev^TiSffi©Sfi«tt 5 0 0 CT'-^(c(S^f U 

*\ ttSlk ?5t&&, 8 0°CT-1 2«Fffl«Jft«^ OT. 50 
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[0058] $i^x\ 

»4 6. 4fi*8&g£U COiS*HCfi*8 5 OtT 
2 4»&fi)cU Uf- Vl^-v* 7Ht£itfb$l££i£L 
/ho 8?^LTt#e>nfc:»Jf-^A--y^;Hi^fbWi, 
^10^ I^Li g .» NIm Mn..« O.T' 
Sl2n?>&©T-&<9, ^©^#151^ 1 #&?©¥!£) 
88^17(1111^ fOBt^O. 3~3/zm©fB 

$ 7c, 2 ©^fiMltl 15(imtS^ B E T it 
mSfHit. $)0. 3raVgT'$ofto 
[0 0 5 9] <HSSP 2 © 'J ^ h- v rfrto&mit 

0. 9M©jgjeT'5i^-yy7l/^m^Lfc7j<?gfS©^0 
h*0. 0 5M©^T»J*Lfc*»«*iBTLfc. 

kmc, tffflEfSfcff^-rsffiavyjtfx «K-v5r 

;l/*3.J;t>T^3y^l/h©^*tb«x Mn, N i fcitf C 
otftMbT-l : 8. 5:0. 5 <k&£ J^&itfc: L 

TkgfHbfoi 0 0 MMWcttU ?KiE<tUf->i*-7Kftl1*I 

fflfiJt^L i II.M7 N i n.8« Mn 0.101 C Onus? 0/ 

T-H£ft3 &©-?$> 9, ^©te^Wiiti, ^SSfifJ l © U 

t>mmx2fc 0 

[0060] <nmm3<Di)3-<yh-v>nim€!mt 



w ±tmmm 1 ©m 1 yHmimmmxmm^x, m 

->A*0. 0 0 1 M©jgStC^ftf L7c7]<}§?Sffll/^T^ 1 

©TkiwtKSift? ^ftfajs-sre fa©*fttt^fiii0!i 1 ©^ 

li, Mn, N i feitfMgtftJWtT? 1:9:0. 00 

1 fc*5«J;3*hbfcLfco «^K{b^«lST»tt, S 

2 7K®{b^^B)tX8T'?#C.n7c?I^7K^b ! H!) 10 011 
g|5{C«L, *»kyf->i*-*»»*4 4ttffig|5ii& 

•>i»-»y^-;l/ffi^lS{k14jt4, #flT©*Sa* ffi«KL i 
o.!«n Mgn.mi N i ii.wm Mn».ii« Oi X'fktitl 

mitm£mm<ot><oxx&zc£j3mm.x-2rz 0 

[00 6 1] <imm i © 'J f - ^ A- <v y ;i/$£igfb 
7K^{b--y^7l/©*^ttiiiT'^figL, €©7)<g{b 
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pH=10. 5fcftS«fc$fc8i»Lfc&, IMOifit 
^-•y7^£^f$Lfc7j<m$£2 OmL/m i n©ji 
JKTSTFU pH=10. 5±0. 5®ttiB*MiLft 
l/^SfC, ITO^ 1. 8M©7y ; e-77j<^2 OmL 
/mi nOSg-pteSTFU TRgHb^^l^tfrttJ^ 

feo 4fc\ ffittiosagicfcv^ ?S«©iB£tttt5 0ic 

WLfczWWb-y!r;H4, ttBU, ffiiMK 8 0°CTM 2 

[0062] ^•eco*wk-'!'^v i o ossapi- 
8 5 oict2 mmm&L, o^^~-^M^mit 

L fc. IW» LTtf n/cU 7 A - -y 7;U*I£ 
IWklfctt, »*f©lfi*» filSSL Ni ""' Mn 

©WttS^O. 2 (imtv ^©tSfc/uiftf 0 . 1~ 
0. 3fim«fe^ *n&^«*UT2*fi?% 

SO, BETtfcSBfiaW:, WO. 4m'/gt^fc„ 

[0 0 6 3] <u^^i»r^«»> ±EIStt»fe«fctfJ* 
TU^^Ar^w^^bfco mat** £-r\ 

©# U 7 fbbf- U r>* 5 U BfflJ ^ LT 
jifiWN-^^-2-^DU KV^SfflQU ^— 
tt©IES£8*ilBU £©^-xM*©iE1I 

[0 0 6 4] AifiM»©-«T?** 

fiS9fb^V7x-XVJ^i* (MCMB) £r£$jHi:L 
fc. MCMB©9 0S«gBK* «»»JfcLT©# 

U7<yfbt:-Uv ? y«rl 0S»8PiI£U feMtLTm 
l(DN-7!f/l'-2-^a'J Fyfcg&JraU ^— 
©&«£tt*WHU c©^-7h^©mii^ 
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[0 0 6 5] ±ig^n ; fttmn£ii^£: ; &pJT£©7vf £ 

*!*A/*MflHlLn— ^LT, 
*©««{** 1 8 6 5 0SJRtniSa^-7tcJftgL, 

Uf-^A— 4*3, #**»?8tfc^ 

10 J±T*7 : 3fc«SLfcRS*»K* LIPF.S1MO 
»gTiS» Ltz t ©Sffl^fc. 
[0 0 6 6] ^SS^Jl©'J^7A-'V^^I^®fk^ 

7A-#ft?ftfcU £SS0»J3, it 

1 ©'J f-7A— 'V ^^n&WcWZ ffl V U ^ 7 A 
-&«fi*, Jt«fiWl© 

[0 0 6 7] <3fEtt«K» fc U f - «> Ar#Wtt©tfttff 
ffi> ±IElWJ*5 «fc tf ItKfiH© 'J f - Al^tii: *t L 

jA^n^e o 0 c©^s^TOfofc„ *©*tttt, 75 

Wk±MS. 4 . 1 V $T»«jJK?BS 2 mA/ cm' ©/£tt 
Sft-e^EW&fT ra frSt JMMIlhWE 3. 0V$ ^flEftffi 
g 2 m A / c m 2 ©j£WraMt*fr 3 "*M 7 1 

[0 0 6 8] co?Eawt9-^^^tanois»i:bT, ; e 
n€"n©'j^7A-^*^©iE@^s*ffiMifc»3 

30 ©SJHBJ&mSfi (l -»M*;l/!©SfcSSS) » 5 0 0+)- 
? M&tDBmmW (5 0 0+J--C ^;bi©«i*^«/ 
?fl^«S»x 10 0%) ZftZtlOiEMfeVDUt 

[cfewsv>fyg, :^*vm©!R«fcfct»K, Tie 

^ 1 \iC7F,-? 0 
[0 0 6 9] 

can 
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[0 0 7 0] ±gSSl^e»W^*«fc-5f::, *«WOH 

i/ > ft * jfitW© v -»-f ti© U f - •> Ar^tlfi t> > -v'nlW- 
t * **IMt ^ v *r >l<»fr* #f tH L X £l& L ft U 1> h 

i:Jt«LT, «jtw»*S**J:r/5 o o^^;i4&©§ 
£|£$$©piqft1£lc fc^Tiinfc U f - •> A - 4 
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40 



[fgSH©$jll] #8iil3©U*tfA-#*ifiIEffiffi1Mlffl 
U^^A^<y^;Hi^{k^©Sii^«s Nit^h 



X. vvti>-v'r)im&7m<tVB*M i M£Lxmf$.t 
3 #««3©tllil£ffi £ <fe5 'J A— -y ^vl/S^IMM* 
(i, gl^K, fro. ftfcHSSB* 
Tfc fctt « ^ * ;M«t*« A»ft U ■> A - 

[0 0 7 1 1 



v*}im£M<m*iE®%iV0ni:Lxm^rz*%ww) 
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F *-A(##) 4G048 AA05 AB02 AC06 AD06 AE05 
5H029 AJ03 AJ05 AK03 AL06 AL12 
AM03 AM04 AM05 AM07 CJ02 
CJ08 CJ11 CJ13 DJ16 DJ17 
HJ02 HJ10 HJ13 
5H050 AA07 AA08 BA17 CA08 CB07 
CB12 EA24 FA19 GA02 GA10 
GA13 GA14 HA02 HA10 HA13 



